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Abstract (Basic) : EP 475785 A 

Prodn. of 3-hydroxybutyrate-3-hydroxyvalerate copolymers (I) is 
effected by culturing poly~3-hydroxybutyrate-producing bacteria in a 
medium contg. a 3-7C primary alcohol (11), and recovering (I) from the 
bacterial cells. 

USE/ADVANTAGE - (I) are biodegradable and biocompatible polymers 
useful for mfr. of biomedical materials (e.g. sutures), bone-fixing 
materials, controlled-release pharmaceuticals and agrochemical 
compsns., etc. The process is simpler and more economic than prior art 
processes (cf. JA57-15093, 59-220192, 63.269989 and 01-69622). The 
bacteria are Pseudomonas, Alcaligenes, Athiorhodiiam, Azotobacter, 
Spirillium, Methylobacterium, Hypomicrobium, Oncylobacter , 
Xanthobacter , Paracoccus, Rhizobium, Bradyrhizobium, Bacillus, 
Norcardia, Corynebacterium or Rhodococcus spp. The bacteria are 
cultured under growth- limiting conditions using (II) as the only C 
source, (II) is esp. n-prbpanol or n-amyl alcohol. The bacteria are 
cultured under aerobic conditions at 20-40 deg.C and pH 6-10. 

In an example, a mineral salt medium { 1000ml) was inoculated with 
Methylobacterium fujisawaense (NCIB 1247) cells, treated with 0.15 ml 
n-amyl alcohol, and shaken at 30 deg.C for 50 hr. The cells were 
centrifuged, washed and dried. The dried cells contained 12.3 wt.% of a 
copolymer with a 3-hydroxyvalerate content of 2.4 mole %. 
Dwg. 0/0 

Abstract (Equivalent): US 5200332 A 

Prepn. of copolymer comprising D-3-hydroxy-butyrate and 
D-3-hydroxyvalerate comprises; cultivating viable bacteria under 
bacterium propagating conditions, and by contacting with n-anylalcohol 
and opt. a carbon source usable by the bacterium; and recovering the 
copolymer from the cells. The bacterium is poly-3-hydroxybutyrate 



formable and is Pseudomonas, Athiorhodixim, Azotobacter, Spirilliim, 
methylobacterium, Hyphomicrobium, Ancylocater, xanthobacter, 
Paracoccus, Rhizobiiim, Bradyhizobium, Bacillus, Nocardia, 
Corynebacterium or Rhodococcus. 

USE/ADVANTAGE - Improved softness and processability c.f. polymers 
of the single cpds. 
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(S4) mminm) ikm^t^omm^ 

(57) 

^rt I;: n - 3 - 1 H d:^'>:/5^ i/- h ^feirr^o - 3 - 1 

[»m 3- t HU:^->^5^U-hi5.^t/D-3- 
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MlS^t^M^ 3-7 (om-7)V:n'-)Vt<om^^^rc\± 
KiRSc 3-7 <om-7 )ln-)Vlzi&fik'^it^ c t ic J: 

[m^m2] ^srffli^^^iJ?»3'^7cDm-r;i/3^ 

[0 00 1] 

i&mi:<o»mi^m *»w»id - 3 - 1 Ha^^i/:/^ 

[0 0 0 2] 20 

[ts*a«. ^mf)^m»iLXott^mm] 3j?u-3- 

J®5l«cDtajft;5^i3B^*I;aia:^&3jBlc;^^lC50. PHB 30 

[0 0 0 3] -ect?. z,n^(ofsi&^mm'^<mm 

*««&5nTl^^ {»H!Da5 7- 1 5 0 9 3^«. 
B85 9-2 2 0 1 9 24^«, »MI86 3 - 2 6 9 9 8 9 

- 6 9 6 2 2^?a) • i::n^co^«t 

ri. AlcaMgenes eutrophus COaif^^^jKj&^t^^tl'J 
X - <!: ir ^5 c: (h ic 0; D 
[0 0 0 4] ^Zi^:^W^m^A^. BrntV^i^^i^; 
[0 00 51 



»M¥5-74 9 2 

2 

®^-T;Wn-;i.a:0®^«*/tfj:^«» 3-7 (om- 
~7JVn ---Mz^fA^^^ c t J: t) afr ^t' \ZB Ai^tv 

[0 0 0 6] tt£t>t». *»MttPHBS:^M-r'5«:^ 

c t<om^m*mtmwi 3-7 ©m-ribn- 
<7)?g^«j*fcttK*» 3-7 <D9i-7)l=i-Mzm 
mt^^Zt\z^f). K«<t:+^'D- 3 -hH 
^ I/- cfcCXD - 3 - 1 K U h ^^#-r 

Bfi)£» : -OCH(Ca)CBiCO - 
VUii^ : -OCH(CaHs)CHaC0- 

[0 0 0 7] ^^m\z&mtin^mm\t. PHB^±m 

H'trhX (P seudopopas ) JR. 7;l/:^Uy4^X (Alcali 
genes_) M» 7^:tu-i^^A ( AthiorhodiuB ) 7 
(Axotobacter) J8. X\^)W)OJ^ (Spin 
Hum ) ^> ^'^oni;y-i)02x Olethylobacterua ) 
A-f3t?:S^ne^>A (HyphoBicrobium ) JK> 7>>' 
DAi^^- ( Ancylobacter ) +1f>hA^3^- (Xa 
Dthobacter ) JR, A7n»;;:<?X ( Paracoccus ) ®, U 
tf'VA ( RhkoblUB ) U^/tf»>A (Bradyr 

bizobiun) m. /WWX ( Bacillaa) li, /fiJly"^ 
7 ( Nocardia ) =i U ^/t^xU^^^A ( Corypebacter 
ium ) m. (Rhodococcus ) JR. 7^/hA 

i;^- (Azotobacter ) mtJiEt^1kp<W^'r^. 

va-H^tX ^U:t^>y> 
X, i^3.-Ht':hX7 7>^»JX, 7;l/:^UV4^X 
hD77:^, 7;i'/iuy^x 7r'fe:^»Jx. 7iP*ij 

y^X )l-y>y'^. 7)li30y^7. ^yx. 7)1 

i^nv^T. 7^7^^}j^7ss 7'Jvn^^- ^UTi- 

x»l»>A X^Xh;Pi7X>X, p<^PAi7x'Jr>A 

A, >t^DAe'T->J»!?A a^5^4±lk. ;<^DA^T- 
002n ^'v^^i-M/^VX. ;*^DA^T'U»:7Zx 7x 
■9-7X>xX, ;t^PA^x';'>A n:txw'v7:f 
A. ;<^DA^?xU'>A 1f^/hv-^, A'f:t!^^D 
tf'^^A -^JVfJU. A>f*^^Dt?^A 7XXf-w'7 
U-f. A-f ^^S^Dlfe^A ^-y>y^^t)A. A-f/l^ 
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3 

37*X xr:h'J7'<:^>'X, /^^ZJ^y^x 7;V^ 
'J7^^X, Ai73y*X 7^/7^^X, y^7ay 
:^X 7^y2t?5^>X» /173-;*X a^ij-; 'jy 

y>x. 7Vh/^;?:$'- ^nz^ziyi^h. r^jhn^ 

[0 0 0 8] *^^|-*5ViT, **fi^*$:^tPaW^, 

If) t. ^.tx.xpkV.^Vf^^mwmz^.mm^'^^zi 
:ii*ja*^>. »-xe (tfra) ®a«:(D«iB«. to 

-^n-x. unomm. ^^)tu-)v. v^utrh- 

;k v>-h-;i'^co«f7;i'n-;K HA^^, i^x> 

x+x. S^x^-x, ;^£o^«S«^W«l?)^ffl».^e>n 
ii\ X. pHIl, e-lO/ff^Ktte. 5-9. 5 

c:tii^©^ft^fj:-fLT»«bfc«^»wli, mm 
[0 0 0 91 m-XUX. iWS&«F*L. 

ai*«>i^*iia 3-7 (o'm-7)vn-')v^m\i 
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&.n(o^^^i^(D^^\z^omm(Di9mmyv. 
\zt?±bftmz. mxxmiz^nt^yjmtfm^'^^n 

m^^mcfxmm\zmmVs mxxm^nv:^mi)^^ 

v>rnc^:;Saiz;feViT^ar:xScDiSifi»fi£*(i}^< 

tt, »-x8TWv>«,«*»a:ig-<ot)Oa)it*^fc, 
»-xfi[lrfflv>^««Sk3-7 0S-7;i/n-;i. 

iiC? [0 0 10] ffifflfifflS/^^ 2:CQ^5(5»3-7(DS- 
7;^a--;W>&x:^;P^-aK<i:L.Tfii^T^^«^«, 

Lxmmik 3-7 (OS-7;i'n-;K^;5^^^ 

c:(j;^>-c^^. ^fcv x:^)i^-utr^ct(om^^ 
mmm^^TS^»». 3-7 (D^-7;va-;Koffifflfi 
^m^t^^mi^i^\z±^^ni^'^^ctfi^tii^^& 

<iio.2 -]ogejst$n^. 

Jt? [0 0 11] X^;P^-S^UT» ^mxt^m 

^mzi^itts'^^:itt)^'^mxho. -iamz^mit^2 
- 7 ®»-7;va-;V(0ffl^Si««>^ zitiz^^ v^4^ 

fflte*^.v>tt, »mz^^m»(oim&ii^^9t*i<o:^^ 

4£? [0 0 12] 

;<^DAi7xU»^A 7>^t^7X>X NCIB 12417. n 
vz\yti7. 7^XhU7w':^>X ATCC 17441 , 7 )Vfi 
•jy^X a'>hD7 7X ATCC 17687 . 7)V^^)^^ 
X JL'i/hn7TXHCIB 11597 K^:^X 

u^-f i^^-fATCc 17989 ^myi^xpkm^¥^(o^Wu^ 



—571— 



5 

«*1L #')^':/b> 5g. »SX+X 5g. if 

au, 3ot:i?attfia:-5»«*2 0fBfTo/c. »mm^ 
10.000 xgTio^waiO^^BL, 

[0 0 1 3] m^TM 
M*1L ^0. 1.6g , KaiHPO* 2.4g. MgSO^ • 

7H2O 0.2g , CUSO4 -SHiO 0.3 Ag . NoCU • 4H2O 3m 
g. FeCcH&Ot* IH2O ISing « CaCh • 2HiO 18og. Z0SO4 

• 7H»o 3wg^m»u icai»$n. 120 'ct2o 

qL (0.3 $S%) ^*tDb, SCCTfttt 

Ri^»*^ffo;t. »a»«$5o«?mffo&», 

*Mt«T«BlbAc». 2lHlll!*Ti5fe»Lfc», fflft&eo 



(4) 4*BI¥5~7 4 9 2 

6 

(rtswiip : ^as«i84ing /loo 

bL, mk3,S lnLSriWA, 120 t:T904i^ffiiO*ft 

[0 0 14] ;yx»nvh^77^-f>»t^fr 

A3t:^X^rDGC-7AG 

:^ y J\: Reoplez 400 chrooosorb G 
AW-DUCS lOX (60-80 lesfa ) 

: 160 1C 
XDISi* :250 t: 
[00 15] 

a? [*i] 

















m^mw* ' pH 










A* 


12.3 


2.4 


0.12 5.0 


B- 


8.7 


76.4 


0.14 5.0 


C* 


15.0 


77.5 


0. 0 6. 7 


0* 


16.8 


29.9 


0.0 6.7 




3.2 


D 


0.22 6.8 



* A : p^^D/N'^^r-ijii/A ^i^l^-^X^S/X NCIB 
12417 

BinynyijT. y':=-hVy^i:>7. ATCC 17441 
C : 7;i.:fjUy±X aOhn^yX ATCC 17697 
I) :7JI^* «jytX a»>hn7rX NCIB 11597 
n : v:i-H^tX U^-Y'^'*^^ ATCC 17989 

[0 0 161 ^M2 

#:0^««*fr-jrc. n-7a;PT;i/Zi-iP5&0.025 IL 
(0.05«?a%) ?:-^l)DL, 30t:Tffi«fii:3««S50l^ 

mffo^^c. i2^i«i, 2mm:h^xfzmmmz. 

lC#*n^n-7S;i'7JHl-;i'«flP«rW)&L. 0.05« 

ft2 



^(7 



JI%tc;a:2>J;^lCn-7^;P7Jl/3-;P^»liDL>S:. 

ft««lC^tt*n-75;U7;l'3"-;KoaSJ!)lI*tt. 
>t5'nA^«rU»:;A :7i;if»7X>X NCIB 12417 

25«fMao.01 bL V 37KrM»lC0.005 aL. J^^yay 
i3 7s xnhg7-f;f7>X ATCC17441 ^JcXSTJi'llV 
V^^T. IL'>ha7rX ATCC 17697 (D«^12^ro. 25 
«rffi. 37P*W»IC-en-en0.025 iL. 7}Vil^}V%7. 
;Li:7hD7rX NCIB 11597 «>«^. 25«flffl*5 
ckm7^fflSfclC-?-n-?^no.015 mU i5<l;^/->^-H^:^ 
X U^-f y*-fATCC 17989 0!>«^, 37^M«JC0.01 

[0 0 1 71 
(?221 



A* 



0.08 
0.20 



9.2 
24.2 



9.7 
88.1 



0.05 
0.0 



6.6 
6.6 
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(5) 
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c* 


0. 20 


12.8 


56.9 


0.02 


6.7 




0.14 


7.0 


47.9 


0.05 


6.6 


E' 


0. 07 


46.8 


59.8 


0.03 


6.7 



* A : ^^amv'^)OA 7>?1J-9X>vX NCIB 
12417 

B:/X73-;:^;^ y^:zh^)y^i}>7. ATCC 17441 
C ; 7;P:^ U y X nr:? K D 7 7 X ATCC 17697' 
D :7)Vi:^}yt7. a.^huyr7. NCIB 11597 
K : i/i- H^t 7s U'e-f tf^^ ATCC 17989 



* 10 
3 



mr,xm\zm^m»mtLx^)V3-xo,25s (o.s 

-as%) ^J:tXn-75;i/7;Pn-;bo.i5 ml, o.3«a 

[0 0 19] 
t»3l 

















n-7^)l 


pH 








7)V:2-)V 














A' 


12.4 


0.6 


0.0 


0.37 4.7 


B* 


13.3 


74.1 


0.13 


0.43 5.0 


C 


9.9 


62.2 


0.01 


0.20 5.5 


D* 


1.2 


31.8 


0.24 


0.03 6.6 


£• 


35.6 


48.2 


0.23 


0.26 6.7 



12417 

B : nv 3 yijT. h \} V^^yTs ATCC 17441 

Q\7)\^%^)Vi"K :x^Yuyr7s ATCC 17697 
D : 7)\%^)V'f% Dy^VuyyT^ NCIB 11597 
E:xa-H^tX V^^^^-i ATCC 17989 
[0 0 2 01 ^J6«4 

m-:xelc:fe^t^ n - 7 5 ;P7>f^n-;VCDSSllDfi^«T 

coj;^iz«i5Ujtniin«. striate uT^a^ ^ 
wo^^^ff-Dtc. ^)vz3-7.o.25e (0.5 mm%) ^ 

^Un-7^)V7}V:n-}l^0.02S {0.05§a%) i&gS 
inU. 30'CTaaSt'51S«^50^mfT'Pit. 12«rW. 
25«ffW*5,trX37^|«)StlC. e««tit>IC'&^n^)n-7a 
7 ;ni -;HRfg o. OS^A^IZU ^^o\Zn 



-7^)V7)Vu-)U(DWilXiM}t. ^^un^v'^y^K 

yV^VX.yi/7s NCIB 12417a)«'&. 25^ffiSI»C0. 
01 iBl. ^J;r/37I^|BjaiC0.005 bU A^ZJy:^X x^: 
h'J7^:^>X ATCC 17441<^»^. 12«fma, 25I^W 

»t^i:iX37^fw^«c-en^no.o25 mu 7;^;^?uy^x 

a^7hD7 7X NCIB 17697 (7>«&. 12^mitC0.015 
bL, 25W|yj^J:t;37^IBja{r-tn'6n0.025 bL, 791^ 
^)>f^7s :x^yuyT7. NCIB I1597<^iS^, 12^fW 
»IC 0.005 ml. 25^M«*5j;t;37«W«IC-en^no.01 
5 dL, iJcfct^v'a-H^ThX l^^-f i^^-f ATCC 1798 
9 C0«^. .^7«p|ffl«lC0.015 nLTfeofc, je#^«4JC 

[0 0 2 1] 





n-75;U 




vm 






7;^n-;p 






n~7^;l^ 


pH 










7}\^-)\^ 


(mfi%) 














A' 


0.08 


12.0 


12.0 


0.05 


0.46 6.6 


B* 


0.20 


34.1 


iiO.l 


0.0 


0.26 6.0 


C* 


0.18 


12.1 


55.9 


0.0 


0. 19 5. 1 




0. 12 


16.8 


29.9 


0.05 


0.09 6.6 




0.08 


17.4 


47.4 


0.04 


0.23 6.7 



* A : pC-^a/X^T^Ur^A 7-;^1t'7X>^>X NCIB 
12417 

B:/^^ny:<jX 'r:ihU7^:^>X ATCC 17441 
C : 7;^:i!7yy:^X aC?hri77X ATCC 17697 



^:7;^;^t^Uy:^X a»5rhD77X MCTB 11597 
E:^^-H^:fX l/^-f^^-f ATCC 17989 
[0 0 2 2] %W9\h 
SO 7)Vfi^)V^X a»> hD7 7 X NCIB 11597 *5<fcr;v' 
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(6) 



9 
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a-H^:^X U^-f ^*>r ATCC 17989 ^£ffllr^T*a 
g5 



10 



33.4 
36.8 



[0 0 2 3J 
[^5] 



15 
26 



* D :r;i/*Uy:^X lL»t7hD7rX NCIB 11597 ^TO . 0.05, 0.1 , 0.2 . 0.3 , 0.4 , 0.5 ^mXtL 



EiS/a-H^-tX U^'f'^^-f ATCC 17989 
[0 0 2 4] *)iM6 

7)Vi3'}^^X a-hD7 7X ATCC 17697 ^rfflV^T 

N»lCfTti. S-TStt n - 7 a ;V7 -^PiftK t LS8^ 



[002 5] 
[%6] 















{^)]^%) 




0 


0.9 


0 


6,7 


0.05 


1.4 


58 


6.6 


0.1 


4.9 


60 


6.6 


0.2 • 


11. 


64 


6.5 


0.3 


17.5 


68 


6.6 


0.4 


4.8 


90 


6.5 


0.5 


1.0 


51 


5.7 



[0 0 2 6] ^i6W7 

^ S8395) {ZOmmt. -fuh^i-T. X^XhJP 
i5?X>Xi:LT3^Se$nTV^SA^ -i >^-'yi/3i')V 

m35#. -5^209 M. l985^{cJ:0::^^ht:^X 
X^X h;P^:7X>XH. ;^^DA^7 0'>A x^xh 
;i.^x>xt::S3!lc/j:-!3fcfca6, pt^n/t^J^T^UC^A 
X^^Xh;W^X>Xt^-r) *fflVir^^W:(0&««:ff 



★ [0 0 2 7] 'S&zLrM\zmi^^nUt\^x(S>tf)\^'3- 

X0.25g (0.5 saw :feJ;tfn-75;P7;HI-;W). 
^ 025 dL (0.05gfl%) 2 0 (Sffl*5i;i;tt«25^ffl 
ft) , ®7'7>5^h-X0.25g (0.5 SIX) *5ckt^n- 
7 5;l/7;Hl-JW).025iL (0.05$«%) , (3>->a-i^ 
D-X 0.25 g (0.5 *5^r/n-7^;i/7;l^3 
-;k0.025 aL (0.05$a%) Sr-tn^'nfflV^rcfiWHi. 
*JS« 3 i:|^«J::ff ofc. llft**a 7 IC^-r. 

[0 0 2 8) 

C^^7] 







S7 










««»Ta<opH 










®- 


13.3 


78.6 


5.5 




31.6 


43.0 


5.9 




8.7 


82.3 


5.7 




13.4 


58.6 


4,6 





[0 0 2 9] '^mm 

/^yUyi^T. xr:hU7^:^>X ATCC 17441$:;flU 
T*ci6^*©^fi£&ffofc. a-XetCJ3tt«.^«iRt 
LT®>5^;W-X0.25g (0.5Sft%) :fei:t;n-7a 
;i/7JHi-JU0.025 uL (0.05«*%) 211 (glU^<krX 



50 



fg«25^ffla) ®77^h-X0.25g (0.5 «fi9g) ^ 
<tr^n-7a;P7;i'3-;U0.025 iL (0.05«ft%) (3)'> 
i-^D-X0.25g (0.5 :feJ:t^n-7^;i^7 

;p:i-;W).025 bL (o.05$*x> ^-tn-^nfflv^fcfiW 



—574— 



(7) 



*JBi¥5-7 4 9 2 



[0 030] 



21 



12 



»«»7«OpH 





(£11%) 






CD- 


49.1 


. 47.1 


6.5 




40.9 


68.1 


6.5 




49.8 


43. 5 


6.4 









[0 0 3 1] ^W9 

TCC 27886 , ^^^'DA^xU '^^A 7v-9-'7X>X NCI 
B 12417 , Mit^^^tl\i^Ix ^^D-)?'7A IPO 141 
80> ^^yVn^^- :t-h hD7>f DSM 432:fe 
^XSny:2-jti7. 'Tr.h»J7>f :^>XATCC 17441^ffl 

[0 0 3 2] ibTJi 
M»tU ^0. (NHO3SO4 d.Og, Kfi2P04 ].4g , NasBPO 
i 3.0g. MgS04 • 7H3O 0.2g . »$X=^X 0.2g, NaHC 
O3 0.3g . CUSO4 • SBiOCSog. ZnS04 • 7H2O. MdCIs * 

4H2O SDg , PeCsHsOa- XHsO ISog . CaCh • 2IL0 18 
mg » ZdS04 • 7H2O 3o«*cfct5;t^y-;no ml 

120 •CT2o^^'rfl«ffiU ^n&is«&tuAc, cnic 

M[?3<!:H«?a:»ffi«:fflViT30X:T3 BMiJJ&^t&^a 



♦grig 

W M*1L K1HPO4 1.6g > Na»HP04 2.4k, MgSOi • 

7HiO 0.2g « CaS04 • 5H2O 0.3 og , MdCIj • 4H2O 3i 
g, FeCsBsO:* XHiO ISog . CaClt • 2Bi0 ISog « ZdSO 
4 ' THtO 3nig«rS*fL, m^l.Z iCPIffi^tl. 120 t:T 

-P4ll:E»«©»aE50inLlC««L, ;in«C;*^/-;b 
O.lBmT. (n.3$a%) ^cfct^n ~T$;WT;i/a-Jl/0.0 
25 mL (0.05$S%) SftiDU. 30t:TaS[S^ -S** 
^froTc. fii:'5»««25l^mff:?3t». 
^ ;P0.15idL :fec);t;n-ra;l/T;Vr3-;i/ 0.025 ml 

iipt, $6fc25^raaafit5«it^ffo/t. 

f3.:^mr^ifbft. *3^. »-T.S»Ta<^««Stc^pnt> 

[0 033] 
[«9] 



^9 



(£&%) 



JS«il*7aopH 



A 


17.7 


38 


6.7 


B 


53.2 


71 


6.6 


F 


29.7 


32 


5.8 


G 


7.5 


17 


5.0 


M 


12.5 


3 


4.1 . 


1 


16.2 


12 


6.5 



12417 40 
B:/\y^yiJX 7^-h»J7-r*>X ATCC 17441 

F : /^^un^f'f)0/^. X^XhD5^X>X K (ft 
X««m8395) 

G : ^^unc^'r^)'^lK i^i)ViS/y^^lK ATCC 278 
86 

H i/W^^jj^ntrr^A /^P*vA IPO 14180 

I :+if>h;t^^5^- yir-YVuy^'hT. mm 
[0 0 3 4] ^t&m 0 

^1 0 



a^hl/T, 0, 0.02> 0.04, 0.06, 0.08, 0.10«fS«i 

25i«m»fcsaHa«)n-75;i^7;i/3-;w^»ini 
fz. »«s*i oic^r* 

[0 0 3 5] 
[^101 



—575— 



(8) 



WBBV5-74 9 2 



13 






14 


0 


24.4 


0 


6.8 


0.02 


17.4 


3 


6.5 


0.04 


23.5 


33 


6.6 


0.06 


29.7 


32 


5.8 


0.08 


?8.7 


* 37 


5.3 


0.10 


25.9 


29 


4.9 



[0 0 3 6] mmm\ \ 

nH^M "SD. (NHO3SO4 3.0g, K1HPO4 1.4g . Na>HPO 
4 3.0k. MgSO. • 7Ha00.2g . »^X.^X 0.2g , CuSO 
4 • 5H2O 0.5ng. MnCh * 4H20 Sng. PeC«H$Oi- mO 3 
Ong . CaCI> •2H2O SOng . ZnS04 • 7HsO 5i!g:^^tX;< 

^ 1 L $zi^7^xnjrAn. 120 t:T2o^ra«iiu 
t:T 3 ummn L.feSttffla©*&««^ i *«x»a a? 
1^7 Ltc^. »«i«&io.ooo igxio^m^^^^^mu 

[0 0 3 7] i:@ 
*fe;KU K2HPO4 1.6R . NaiHPOi 2.4g. MgSO* • 
THiO 0.2g , (NH4)3S04 O.Sg. CdSOi • 5&0 0.3 ng . 
MnCU - 4Ht0 3b«. FeCeHsOz- DbO 18tg . CaCh * m 



tO 18mg , ZdSOi • THiO Sag^mMiy. pm7.2 \zmW 

$n. 120 x:r2o^m»mhftmLm aimi^^r. a 

(0.5 43j;r;;-t^y-;i.>£:lg (0.5 SS%) 

ilOL. 30lCTlHltefit3««^48^raffofc. «4lffiim 

0.25a«%aTlc;ao/c 

m^. :<^/-)v^ig (o.25mft%ffl^) mrnvft. 

[0 0 3 8] 







(C 1 2P 


7/62 


C 1 2R 


1:U65) 


(CI 2P 


7/62 


C 1 2R 


1:41) 


(C 1 2F 


7/62 


C 1 2R 


1:07) 


(C 1 2 P 


7/H2 


C 1 2R 


1:365) 


(CI 2P 


7/62 


C 1 2R 


1:15) 


(CI 2P 


7/62 


C 1 2 R 


1:37) 



— G76— 



(9) 
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